Need for Rapid Feedback of Data for Quality Assurance and Improvement
In order to improve delivery of cancer care, monitoring of the quality of care is needed and information collected in clinical cancer registries is an ideal basis for this purpose [1, 2] . However, until recently there have been substantial delays in reporting from these registries but to be useful as a metric for quality improvement such data need to be rapidly collected, collated, and reported in an actionable and userfriendly format soon after the event of interest has occurred [3] . These reports should then be part of local quality assurance systems for optimal effect [4] . In addition, publicly available, user-friendly versions of these reports can provide further incentive to improve quality of care, but to date register data have rarely been presented in such a way.
Here we describe a public, interactive online reporting system based on data collected in the National Prostate Cancer Register (NPCR) of Sweden, a clinical prostate cancer register. The online report is posted in April in the year following the year of diagnosis.
Creation of an Online Reporting System
The NPCR captures data for 98% of all men diagnosed with prostate cancer in Sweden since 1998 and held data on 181 660 incident prostate cancer cases in March 2018 [5] . For staff directly involved in patient care, real-time data are available at a password-secured server but until recently, public reporting from the NPCR merely consisted of an annual pdf report [3] . In order to improve data access, the NPCR created an open online interactive reporting system in Swedish and English (www.npcr.se/RATTEN) by use of the module SHINY in the 'R' software package. This report is available in April following the most recent calendar year of diagnosis included in the report.
Data from the NPCR in the Reporting System
At the start page of the reporting system (www.npcr.se/ RATTEN) a short description of the report is provided and some key data are presented, e.g. number of new cases diagnosed during the previous year. There are six tabs in the reporting system with a total of 53 variables in the areas of capture (n = 2), diagnostic evaluation (n = 6), primary treatment (n = 20), and waiting times (n = 6). Users select the source population (all, one, or several out of six healthcare regions), year(s) of diagnosis, patient age and prostate cancer risk category, and level of aggregation (nation, region, county, or hospital). In this way, a 'tailor made' report for the selected variable is created by use of the requested source population for the defined subgroup of patients at the selected level of aggregation. The report is presented as a figure, heat map, or table (which can readily be exported as a spreadsheet). Ten variables have been selected as quality indicators for urological care and nine indicators for oncological care, and are included under specific tabs. These indicators were selected from the Swedish National Prostate Cancer Guidelines in consensus with the NPCR steering group [3] . The quality indicators for urology consists of the proportion of men: (i) who were reported to the NPCR within 30 days of cancer diagnosis; (ii) who had a named clinical nurse specialist; (iii) had a first outpatient visit within 14 days after referral; (iv) who were informed of their cancer diagnosis within 11 days after prostate biopsy; (v) below the age of 80 years with high-risk cancer who were investigated with bone imaging; (vi) below the age of 75 years with verylow-risk cancer who started active surveillance (AS); (vii) with high-risk cancer for whom curative treatment could be considered who were discussed at a multidisciplinary team meeting; (viii) below the age of 75 years with localised highrisk cancer who received curative treatment; (ix) with low-or intermediate-risk cancer in whom nerve-sparing was performed at prostatectomy; and (x) with pT2 cancer at prostatectomy who had negative margins.
Assessment of a large number of aspects of prostate cancer care can rapidly be obtained from the reporting system. For example, the choice of primary treatment strategy at all Swedish hospitals for men with very-low-risk prostate cancer in 2017 is shown in Fig. 1 [6] .
Implementation and Preliminary Results
There have been changes in the pattern of prostate cancer care in Sweden that we tentatively attribute to previous reporting from the NPCR. For example, there has been a strong increase in the use of AS in men with low-risk prostate cancer in parallel with the open annual reporting from the NPCR on this issue to all departments in Sweden [6] . To what extent this new open reporting system will provide additional incentive for improvement remains to be seen. It is encouraging that 6 months after the launch of this reporting system, it is used by the Swedish Prostate Cancer Association, a patient interest group, to retrieve information on the quality of prostate cancer care by all healthcare providers. In addition, data are also used in dialogue with healthcare organisations and decision-makers to improve prostate cancer care, e.g. by displaying adherence to guidelines for appropriate evaluation and treatment, as well as reporting of waiting times.
In conclusion, public online reporting systems from clinical cancer registers provide a means of transparent reporting that hold promise to become an additional incentive for improvement of cancer care.
